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2010	
  Russian	
  Heat	
  Wave	
  



NaDonal	
  Yearbooks	
  (Letopisi)	
  prepared	
  by	
  Russian	
  monks:	
  Moscow	
  summary	
  for	
  
1092	
  says:	
  “Huge	
  circle	
  was	
  in	
  the	
  sky	
  in	
  this	
  summer,	
  a	
  drought	
  was	
  so	
  strong	
  
that	
  soil	
  was	
  burned	
  and	
  many	
  forest	
  and	
  swamps	
  were	
  set	
  in	
  fire	
  themselves”.	
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  PaCerns	
  of	
  Subseasonal	
  
(Monthly,	
  JJA)	
  T2m	
  and	
  PrecipitaDon	
  

	
  
GEOS-­‐5	
  AGCM	
  	
  
	
  -­‐	
  12	
  ensemble	
  members	
  (1871-­‐2012)	
  



Leading	
  REOFs	
  of	
  Combined	
  T2m	
  and	
  PrecipitaDon	
  
GEOS-­‐5	
  (JJA,	
  1979-­‐2012,	
  12	
  members)	
  

linked	
  to	
  
western	
  
Russia	
  heat	
  
waves	
  



12	
  Ensemble	
  members	
  (Leading	
  5	
  RPCs)	
  

Simulated	
  
2001	
  
Russian	
  
Heat	
  wave	
  

RPC	
  1	
  

RPC	
  2	
  

RPC	
  3	
  

RPC	
  4	
  

RPC	
  5	
  



JJA	
  Monthly	
  Intraensemble	
  Variance	
  of	
  Each	
  RPC	
  

Any	
  Trends	
  in	
  Variance?	
  

RPC	
  1	
  

RPC	
  2	
  

RPC	
  3	
  

RPC	
  4	
  

RPC	
  5	
  



12	
  Ensemble	
  members	
  (Leading	
  5	
  RPCs)	
  

RPC	
  1	
  

RPC	
  2	
  

RPC	
  3	
  

RPC	
  4	
  

RPC	
  5	
  



Nature	
  of	
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  “Trends”	
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Ensemble	
  Mean	
  JJA	
  T2m	
  	
  
(AMO	
  index-­‐	
  red,	
  PDO	
  index-­‐	
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Conclusions 
Eurasian extreme heat waves and short term droughts: 
-  have occurred throughout recorded history (e.g., 1092) 
-  often have surface anomalies (temperature, precipitation) 

with distinctive wave-like structures 
-  often linked to Rossby Wave patterns that at times span the 

hemisphere (primarily forced by vorticity transients) 
-  surface anomalies are more extreme in recent decades 

because occurring on top of overall warming over Eurasia 
linked primarily to the AMO and warming trend in SST 

-  wave structures show no obvious trends in characteristics 
over last 100 years or so (e.g., frequency, amplitude) 

-  unclear what causes waves to occasionally reach large 
amplitude and persist – soil moisture preconditioning and 
feedbacks appear to be important 
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